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Description 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to a bidirectional 
optical transmission systenn having a light- 
Interruption detecting function. 

In a bidirectional optical transmission system, it is 
required to be able to surely detect a light-inten-uption 
state of an optical signal at a receiving party, caused 
by a cutting or deterioration of an optical transmission 
line made of an optical fiber, or caused by a malfunc- 
tion In a transmitting office. 

(2) Description of the Related Art 

Cross references relating to the present Invention 
are as follows. 

(a) Japanese Unexamined Patent Publication 
No. 59-17637 published on October 6, 1984, 
which discloses modulating a supervising signal 
having a single frequency common to all repeat- 
ers and different from that of an information-con- 
taining light signal, transmitting the signal 
through a transmission line, receiving it at a ter- 
minal unit, separating the information light signal 
and the supervising light signal, and detecting a 
fault by monitoring the level of the supervising 
light signal. 

(b) Japanese Unexamined Patent Publication 
No. 60-144031 published on July 30, 1985, which 
discloses constant supervision of the character- 
istics of a transmitter in a bidirectional optical 
transmission system. At a receiver, a signal from 
the transmitter in the same office Is fed back to 
the receiver part and a signal transmitted 
through an optical fiber is simultaneously input 
Into a light receiving element with the light signal 
configuration, and a converted electrical signal Is 
separated. Thus, the light output signal from the 
transmitter part associated with the receiver is 
constantly supervised. 

(c) Japanese Unexamined Patent Publication No. 
60-144032 published on July 30, 1985, which dis- 
closes demodulation of high-speed pulses into a 
baseband signal by the use of a pulse modulating 
method, and passing the baseband signal 
through a switch, or directly passing the high 
speed pulse signal through a logical switch. 

(d) Japanese Unexamined Patent Publication 
No. 53-110315 published on September 27, 
1979, which discloses a repeater including a su- 
pervising pilot signal oscillator. 

(e) Japanese Unexamined Patent Publication 
No. 55-136737 published on October 24, 1980, 
which discloses a single-frequency supervising 



pilot signal for supervising all repeaters. 

(f) Japanese Unexamined Patent Publication No. 
55-136737 published on October 24, 1980. which 
discloses deteriorated LD information and other 

5 Information related to the level of received light, 

which are converted into frequency Information 
and sent to a supervising office for detection of 
a light repeater in which the LD is deteriorated. 

(g) Japanese Unexamined Patent Publication 
10 No. 62-245827 published on October 27, 1987, 

which discloses a fault supervising system In 
which when a fault occurs, the fault position and 
the fault contents are simultaneously informed to 
a terminal without talcing the transmission line off 

15 line. 

In an optical transmission, a bidirectional optical 
transmission system utilizing a wavelength-division 
multiplexing module or a photo coupler has been con- 
sidered and developed to attain effective utilization of 

20 optical fibers. 

Such a wavelength-division multiplexing module 
or a photo coupler In one office Is used to pass a sig- 
nal transmitted from the one office through a com- 
mon optical fiber to another office, and also to pass 

25 a signal received from the other office through the 
same common optical fiber to the first office. Thus, 
only a single optical fiber Is used for the bidirectional 
optical transmission. 

The wavelength-division multiplexing module or 

30 the photo coupler, however, has a crosstalk charac- 
teristic as later decribed in more detail. Due to the 
crosstalk In the wavelength-dh^lslon multiplexing 
module or the photo coupler, even if a light interrup- 
tion state occurs in the receiving office or on the opt- 

35 leal fiber, it is conventionally difficult to determine 
whether the signal being received is from the other of- 
fice or from the same office having leaked through 
the module or photo coupler Into the received part 
from the transmitter. 

40 None of the above described cross references 
disclose the problem of crosstalk in the wavelength- 
division multiplexing module or the photo coupler. 

A known bidirectional optical transmissbn sys- 
tem (AU-B-45 168) comprises two offices each of 

45 which has light-transmitting means for generating a 
transmission signal to be transmitted from a first of- 
fice to a second office and receiving means for receiv- 
ing a signal transmitted from another office. The light- 
transmitting means comprises auxiliary transmitting 

50 means which generates an optical fiber link monitor- 
ing signal which Is converted into an optical signal 
separately from the transmission signal. 

Another known optical transmission system (DE- 
A-36 32 047) includes a multiplexer producing an in- 

55 fonmatlon signal which Is converted to an optical sig- 
nal having a selected wave length. A plurality of opti- 
cal infonmation signals Is supplied to a transmission 
line via a wave length multiplexer. 
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SUMMARY OF THE INVENTION 

The object of the present invention is to enable 
sure detection of a light-interruption state of a receiv- 
ing office even when the received signal Includes 
cross-talk from the transmitting circuit in the transmit- 
ting office. 

This object Is satisfied by a bidirectional optical 
transmission system according to claim 1. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and features of the present in- 
vention will be more apparent from the following de- 
scription of the preferred embodiments with refer- 
ence to the accompanying drawings, wherein: 
Figure 1 is a block diagram showing an example 
of a conventional bidirectional optical data trans- 
mission system; 

Fig. 2 is a principal block diagram showing a basic 
construction of a bidirectional optical data trans- 
mission system according to an embodiment of 
the present invention; 

Fig. 3 is a block diagram showing a practical con- 
struction of the bidirectional optical data trans- 
mission system accorcing to an embodiment of 
the present Invention; 

Fig. 4 is a circuit diagram showing an example of 
a light transmitting circuit and a light- interruption 
detecting signal generating circuit in a biderec- 
tional optical transmitting system according to an 
embodimemt of the present invention; 
Fig. 5 is a circuit diagram showing another exam- 
ple of a light transmitting circuit and a light- 
interruption detecting signal generating circuit In 
a bidirectional optical transmitting system ac- 
cording to an embodimemt of the present inven- 
tion; 

Fig. 6 is a block diagram showing an example of 
the light receiving circuit in Fig. 2; 
Fig. 7 is a wavefomi diagram showing an exam- 
ple of the output waveform from the light trans- 
mitting circuit; and 

Fig. 8 is a frequency band diagram showing the 
frequencies of the signals to be superimposed on 
the transmitted signals. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

For better understanding of the present inven- 
tion, a conventional bidirectional optical transmission 
system will first be described with reference to Fig. 1 . 

In Fig. 1 , an office 1 and an office 2 are connect- 
ed by an optical fiber 3. Through the optical fiber 3, 
an upward channel and a downward channel are es- 
tablished. 

The office 1 includes a light transmitting part 



(LTR) 16, a light receiving part (LRV)17, a photo cou- 
pler or in other words an optical directional coupler 1 3, 
and the like. The photo coupler 13 passes the output 
signal from the light transmitting part 16 to the optteal 

5 fiber 3, and also branches the optical signal received 
through the optical fiber 3 from the office 2 to the light 
receiving part 17. 

The office 2 also includes a light transmitting part 
(LTR) 26, a light receiving part (LRV)27, an optical 

10 coupler 23 and the like having similar functions to 
those in the office 1. 

When the bidirectional optical transmission sys- 
tem Is a wavelength-division multiplexing system, 
multiwave-division multiplexing modules are used In- 

15 stead of the photo couplers 1 3 and 23. 

In the optical data transmission system, the 
transmitted light output from the light transmitting 
part 16 in the office 1 is received through the photo 
coupler 13, the optical fiber 3, and the photo coupler 

20 23 by the light receiving part 27 in the office 2. Simi- 
larly, the transmitted light output from the light trans- 
mitting part 26 in the office 2 is received through the 
photo coupler 23, the optical fiber 3, and the photo- 
coupler 13 by the light receiving part 17 in the office 

25 1. 

In such a bidirectional date transmission system, 
a light-Interruption detecting circuit Is required which 
can surely detect the generation of a fault when the 
optical signal from one office is interrupted due to a 

30 fault such as cutting or a deterioration of the optical 
fiber 3, or nrtalf unction of the transmitting part. 

In a conventional light-interruption detecting cir- 
cuit, the interrupted state of the signal at the receiving 
office is detected by the method of detecting a signal 

35 component in a digital signal, or by the method of de- 
tecting the amount of signal in a closed eye pattern. 

In a circuit element such as a photo coupler or a 
wavelength-division multiplexing module used in a 
wavelength multiplexing system in a bidirectional opt- 

40 leal date transmission system, crosstelk is often gen- 
erated. 

For example, as shown by a dotted line in the 
photo coupler shown in Fig. 1, the light output from 
the light transmitting part 16 leaks within the photo 

45 coupler 13 to the light receiving part 17 side, as well 
as being sent to the optical fiber 3. 

On the other hand, in the case of a bidirectional 
transmission or wavelength-division multiplexing 
transmission, the signal configurations such as cod- 

50 Ing rules are often the same between the optical sig- 
nal transmitted from the office 1 and the optical sig- 
nal transmitted from the office 2. Therefore, it is dif- 
ficult for the light receiving parts 1 7 and 27 to discrim- 
inate whether the received signal is from the other of- 

55 flee through the optical fiber or from the same office 
having leaked in the photo coupler into the receiving 
part. 

As a result, if there is crosstelk in the transmitting 
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office, that crosstalk is detected as an optical signal 
even if the optical signal from the other office is in- 
terrupted so that the light-interruption state of the 
other office cannot be detected. 

To dearly discriminate the crosstalk signal from 
the real receiving signal from the office 2. the level of 
the crosstalk signal should be lower than - 70 dB if the 
power of the signal transmitted from the transmitting 
part 26 is -3 dB. However, the crosstalk signal passing 
through the photo coupler 13 is actually for example 
as large as -30 dB. Even when a wavelength-division 
multiplexing module is used, the level of the crosstalk 
signal is -60 dB which is too large for clearly discrim- 
inating the signal actually being received from the 
crosstalk signal. 

As a countenmeasure to this, it may be sufficient 
to use a photo coupler or a wavelength-division mul- 
tiplexing module which is designed not to generate 
crosstalk. Such a photo coupler or a wavelength-divi- 
sion multiplexing module, however, Is too expensive 
so that it is disadvantageous for realizing a low cost 
system. It may also be possible to intentionally dete- 
riorate the minimum received light level in the light re- 
ceiving part so as not to detect a signal of the cross- 
talk level. This, however, results in the light receiving 
part not sufficiently using its performance capability. 

Accordingly, an object of the present invention Is 
to enable sure detection of the tight-interruption state 
at a receiving office even when the signal being re- 
ceived includes crosstalkf rom the transmitting circuit 
in the same office. 

An embodiment of the present invention will be 
described in the following. 

Figure 2 is a principal block diagram showing a bi- 
directional optical transmission system according to 
an embodiment of the present invention. 

In Fig. 2, a bidlrecttonal optical transmission sys- 
tem having a light-intenruption detecting function is 
shown as a block diagram. The bidirectional optical 
transmission system effects bidirectional optical 
transmission between offices 10 and 20 through an 
upward channel and a downward channel by utilizing 
a common optical transmission line 30. The office 10 
includes a light transmitting part 160, a light receiving 
part 170, and a light passing unit 130. The light trans- 
mitting part 160 generates a transmission signal hav- 
ing a high level and a low level to be transmitted from 
the transmitting office 10 through the light passing 
unit 130, and the upward channel of the common opt- 
ical transmission line 30 to another off Ice 20. The light 
receiving part 170 receives a receiving signal from 
the office 20 through the downward channel to the 
first office 10. The light passing unit 130 passes the 
transmission signal from the light transmitting circuit 
160 to the upward channel, and also passes the re- 
ceiving signal from the downward channel to the light 
receiving part 170. 

The office 20 also includes a light transmitting 



part 260, a light receiving part 270, and a light passing 
unit 230 having functions similar to those In the office 
10. 

The light transmitting part 160 Includes a trans- 

5 mitting circuit 161 and a light-interruption detecting 
signal superimposing circuit 162 for superimposing a 
light-interruption detecting signal on the transmission 
signal. The light transmitting part 260 also includes a 
transmitting circuit 261 and a light-interruption de- 

10 tecting signal superimposing circuit 262 for superinv 
posing a light-intenruption detecting signal on the 
transmission signal. The frequency of the light- 
interruptk)n detecting signal output from the light- 
lnterruptk)n detecting signal superimposing circuit 

15 161 is different from the frequency of the light- 
interruption detecting signal output from the light- 
interruption detecting signal superimposing circuit 
261. The light receiving part 170 includes a receiving 
circuit 171 and a light-intenruption detecting signal de- 

20 tecting circuit 172. The light-intenruption delecting 
signal detecting circuit 172 detects the light- 
interruption detecting signal from the office 20 by 
identifying the frequency of the light-interruption de- 
tecting signal output from the office 20. 

25 For example, when a transmission is effected 

from the transmitting circuit 161 to the receiving cir- 
cuit 271 , the light-Interruption detecting signal having 
the frequency fi is superimposed on the transmitted 
signal by the light-intenruption detecting signal super- 

30 imposing circuit 162. At the the receiving circuit 271 
side, whether or not the light-interruption detecting 
signal fi is present is detected by the light-interruption 
detecting signal detecting circuit 272 to determine the 
light-intenruption state of the transmission signal from 

35 the transmitting circuit 161 . At this time, there is also 
a signal leaked from the transmitting circuit 261 to the 
receiving circuit 271 . However, since the frequency of 
the light-interruption detecting signal supenmposed 
on the signal is f2, the detecting circuit 272 can dis- 

40 criminate this from the transmitted signal from the 
transmitting circuit 161. Accordingly, the detection of 
the light-interruption state on the side of the transmit- 
ting circuit 1 61 is not disturbed by the leakage signal. 
Figure 3 is a block diagram of a bidirectional opt- 

45 ical transmission system according to another em- 
bodiment of the present invention. In Fig. 3, the same 
reference numerals as those in Fig. 2 represent the 
same parts. Namely, the office 10 and the office 20 
are connected by the common optical transmission 

50 line 30 which in this embodiment is an optical fiber. 
Through the optical fiber 30, bidirectional optical 
transmission of an up-ward channel and a downward 
channel is carried out. 

The office 10 includes the light transmitting cir- 

55 cult 1 61 , the photo coupler 130. and the light receiving 
circuit 171. and further includes the light-Interruption 
detecting signal superimposing circuit 162 which is a 
sine wave signal source in this embodiment for gen- 



4 




erating the light- interrupt ion detecting signal having 
the frequency fi which is to be superimposed on the 
transmitted signal in the light transmitting circuit 161. 
and the light-Interruption detecting signal detecting 
circuit 172 for detecting the light-interruption detect- 
ing signal having the frequency fa in the signal from 
the other office 20 and received by the light receiving 
circuit 171. The light-interruption detecting signal de- 
tecting circuit 172 can be constructed by a bandpass 
filter for passing the signal having the frequency fa 
and a detector for detecting the output signal from the 
bandpass filter. 

The office 20 has the same construction, and in- 
cludes the light-interruption detecting signal superim- 
posing circuit 262 which in this embodiment is a sine 
wave signal source, the light transmitting circuit 261, 
the photo coupler 230, the light receiving circuit 271, 
and the light-interruption detecting signal detecting 
circuit 272. In the office 20, the sine wave signal 
source 262 generates a sine wave having the fre- 
quency fa, and the light-interruption detecting signal 
detecting circuit 272 detects a light-interruption de- 
tecting signal having the frequency fi which is differ- 
ent from the frequency fa- The frequencies fi and fa 
are selected to be outside of the band of the digital 
data signal. 

Fig. 4 is a circuit diagram showing an example of 
a detailed circuit construction of the light transmitting 
circuit 261 and the light- interruption detecting signal 
superimposing circuit 262. The light transmitting cir- 
cuit 161 and the light-interruption detecting signal su- 
perimposing circuit 162 have the same constructions 
as the circuits 261 and 262 shown in Fig. 4. In Fig. 4, 
401 is a light emitting element such as an LED or the 
like having relatively good linear current-light output 
characteristics, 402 and 404 are light emitting ele- 
ment driving transistors for supplying modulation cur- 
rent to the light emitting element 401, 405 is a trans- 
mitting data signal generating circuit, and 406 is a 
clamp circuit. The damp circuit 406 nrmkes the lowest 
potential of the sine wave signal from the sine wave 
signal source 262 equal to the lower level of the power 
supply so that the minimum value of the sine wave 
current flowing through the transistor 404 is made 
zero. 

In more detail, the sine wave signal source 262 in- 
cludes an oscillator 41, a variable resistor 42, and a 
resistor 43 connected in series. The variable resistor 
42 is used to determine the amplitude of the frequen- 
cy fa. 

The transmitting signal generating circuit 405 In- 
cludes a coupling capacitor 44 for passing the alter- 
nating current component of the data to be transmit- 
ted, a level detemiining variable resistor 45 connect- 
ed between the capacitor 44 and a positive terminal 
V + of a power source, and bias resistors 46 and 47 
connected in series between a negative terminal V . 



of the power source. 

Between the emitter of the transistor 402 and the 
negative terminal V- , a bias resistor 48 and a variable 
resistor 49 are connected in series. The variable re- 
5 sistor 49 is used to determine the emitter current of 
the transistor 402 so as to adjust the output optical 
power. Between the emitter of the transistor 404 and 
the negative terminal V - , a bias resistor 50 is con- 
nected. 

10 The damp circuit 406 includes a coupling capac- 
itor 51 and a bias resistor 52 connected In series be- 
tween the variable resistor 42 and the base of the 
transistor 404. The clamp circuit 406 further includes 
an operational amplifier 53, a diode 54 having a cath- 

16 ode connected to the emitter of the transistor 404 and 
an anode connected through a resistor 55 to an In- 
verting input of the operational amplifier 53. Between 
the inverting input and the output of the operational 
amplifier 53, a feedback resistor 56 is connected. A 

20 resistor 57 is connected between the output of the op- 
erational amplifier 53 and the connecting point be- 
tween the capacitor 51 and the resistor 52. Between 
a non-inverting input of the operational amplifier 53 
and the negative terminal V - of the power source, a 
reference voltage determining circuit induding a re- 
sistor 59, a diode 60 having an anode connected to 
the resistor 59, and a resistor 61 connected between 
the cathode of the diode 60 and the negative terminal 
V - of the power source. The anode of the diode 54 is 
connected through a resistor 62 to the positive termi- 
nal V + of the power source. The anode of the diode 
60 Is connected through a resistor 63 to the positive 
terminal V of the power source. The potential at the 
anode of the diode 60 is fixed to a reference potential 
determined by the resistor 63, the forward voltage of 
the diode 60 and the resistor 61. Because of the Im- 
aginary short of the operational amplifier 53, the po- 
tential at the anode of the diode 54 is also fixed to a 
voltage level equal to the reference voltage. 

The damp circuit 406 functions to clamp the low- 
est level of the superimposed signal to the low level 
of the transmitted data signal. 

In operation, when the potential at the emitter of 
the transistor 404 is lower than the reference voltage 
applied to the noninverting Input of the operational 
amplifier 53, a current flows from the positive termi- 
nal V+ through the resistor 61 , the diode 54 and the 
resistor 54 to Increase the emitter current so as to 

^ raise the potential at the emitter of the transistor. As 
a result, the lowest level of the superimposed signal 
appearing at the collector of the transistor 404 be- 
comes higher than the reference voltage plus the col- 
lector-emitter voltage of the transistor 404. 

^ Whereas, when the potential at the emitter of the 

transistor 404 is higher than the reference voltage ap- 
plied to the noninverting Input of the operational am- 
plifier 53, the diode 54 is inversely biased so that It 
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does not conduct 

In both cases, the operational amplifier 53 al- 
ways amplifies the potential at the anode of the diode 
54 by the resistance ratio of the resistors 55 and 56. 
The amplified voltage is applied through the resistors 5 
57 and 52 to the base of the transistor 404. Thus, the 
direct current level of the voltage applied to the base 
of the transistor 404 Is kept constant. 

Since the collectors of the transistors 402 and 
404 are commonly connected to the photo diode 401 , io 
the current passing through the photo diode 401 is the 
sum of the cunrents passing through the transistors 
402 and 404. As a result, the sine-wave signal from 
the oscillator 41 is superimposed on the transmission 
signal (DATA). 15 

Fig. 5 is a circuit diagram showing another exam- 
ple of a detailed circuit construction of the light trans- 
mitting circuit 261 and the light- Interruption detecting 
signal superimposing circuit 262. In Fig. 5, the trans- 
mision signal (DATA) and the light-interruption detect- 20 
ing signal generated by an oscillator are at first syn- 
thesized by an amplifier 501 and then amplified by a 
transistor 502 so that the synthesized signal is output 
from a photo diode 503. Between the output of the 
amplifier 501 and the base of the transistor 502, a 25 
clamp circuit 504 is connected. The damp circuit 504 
has the same construction as the damp circuit 406 
shown in Fig. 4. 

Figure 6 is a blockdiagram showing a detailed cir- 
cuit construction of the light receiving circuit 271 and 30 
the light-interruption detecting signal detecting circuit 
272. In Fig. 6, the light receiving circuit 271 Includes 
a photo diode 601 for converting a light signal Into an 
electrical signal, a preamplifier 602, a main amplifier 
603, and a discriminating circuit 604 for discriminat- 35 
ing the high level and the low level of the received sig- 
nal. The circuit construction of the light receiving cir- 
cuit 271 is the same as the conventional one. At the 
output of the main amplifier 603, the light-interruption 
detecting signal detecting circuit 272 is connected. 40 
The circuit 272 indudes a band-pass filter 605 for 
passing only the signal having the frequency fi, an 
amplifier 606, and a discriminating circuit 607 for dis- 
criminating whether or not the received signal in- 
cludes the superimposed signal having the frequency 45 
f,. The discriminating circuit 607 has the same con- 
struction as that of the discriminating circuit 604. 

Fig. 7 Is a diagram showing an example of the 
light output waveform from the light transmitting cir- 
cuit 1 61 . As shown in the figure, the sine-wave signal so 
S as the light-interruption detecting signal and having 
the frequency f^ is superimposed on the digital data 
signal D from the transmitting data signal generating 
circuit 405 for example. The lowest level of the sine- 
wave signal S Is made not to be lower than the low lev- 55 
el of the digital data signal D by the function of the 
clamp circuit 406 or 504. Therefore, even the lowest 
level of the sine-wave signal Is superimposed in Its 



complete form without being sliced. Acocrdingly, the 
signal level of the sine-wave signal is not changed at 
the low level or high level portion of the digital data 
signal. Thus, the extraction of the light-interruption 
detecting signal can be carried out stably. 

Fig. 8 Is a frequency band diagram showing an 
example of the frequencies f^ and f2 of the light- 
interruption detecting signals. As shown in Fig. 8, the 
frequencies fi and f2 are selected to be out of the 
range of the dgital data signal to be transmitted in or- 
der for easy discrimination of the frequencies fi and 
f2. It is preferable to select the frequencies fi and fa to 
be higher than the frequency of the digital data signal. 

The operation of the system shown in Fig. 3 Is de- 
scribed in the following. 

For example, at the light transmitting circuit 161, 
the sine-wave signal having the frequency fi as the 
light-lntenruption detecting signal from the sine wave 
signal source 162 is superimposed on the transmitted 
signal, and the signal is then transmitted through the 
photo coupler 130, the optical fiber 30, and the photo 
coupler 230 to the light receh^ing circuit 271 in the of- 
fice 20. 

In the office 20, the light-interruption detecting 
signal detecting circuit 272 discriminates whether or 
not there is a light-interruption detecting signal fi in 
the signal received by the light receiving part 24. If the 
light-interruption detecting signal fi is not detected, 
the signal transmitted from the office 10 is deter- 
mined to be in a light-interruption state. 

On the other hand, in the office 20. a leakage sig- 
nal Is input from the light transmitting circuit 261 
through the photo coupler 230 to the light receiving 
circuit 271 when the office 20 transmits a tight signal 
to the office 10. However, since the light-interruption 
detecting signal superimposed on this leakage signal 
has the frequency f2, the discrimination of whether or 
not the transmitted signal from the office 10 is inter- 
rupted is not disturbed by the leakage signal. 

Various modifications are possible upon Imple- 
menting the present invention. For example. In the 
above embodiment, an optical directional coupler Is 
employed to realize the bidirectional optical transmis- 
sion, however, the present invention is not limited to 
this but a wavelength multiplexing module may be 
employed instead of the optical directional coupler 
when the bidirectional optical transmission is realized 
by a wave-division multiplexing system. Also, it is ap- 
parent that the construction of the light transmitting 
circuit is not restricted to the one shown in Figs. 4 or 
5 but, for example, a laser diode may be employed as 
a light emitting element in place of the light emitting 
diode (LED). 

According to the present invention, even when 
crosstalk leaked from the transmitting circuit of the 
transmitting office is present in the received signal, 
the light-lntenruption state in the optical fiber or in the 
other office can be surely detected. 
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Claims 

1. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function, said bi- 
directional optical system effecting bidirectional 
optical transmission between offices (10, 20) 
through an upward channel and a downward 
channel by utilizing a comnrK)n optical transmis- 
sion line (30), each of said offices comprising: 
light transmitting means (160 or 260) for gener- 
ating a transmission signal having a high level 
and a low level to be transmitted from a first of- 
fice through said upward channel of said common 
optical transmission line to another off Ice; 

light receiving means (170 or 270) for receiving a 
receiving signal from said other office through 
said downward channel to said first office; and 
light passing means (130 or 230) for passing said 
transmission signal from said light transmitting 
means to said upward channel and for passing 
said receiving signal from said downward chan- 
nel to said light receiving means; 
said system being characterized by 
said light transmitting means comprising light- 
interruption detecting signal superimposing 
means (162 or 262) for superimposing a light- 
Interruption detecting signal on said transmission 
signal prior to converting said transmission signal 
into an optical signal, the frequencies of the light- 
interruption detecting signals from said first of- 
fice and from said other office being different 
from each other; and 

said light receiving means comprising light inter- 
ruption detecting signal detecting means (172 or 
272) for detecting said light-interruption detecting 
signal superimposed on said transmission signal 
from said other office by identifying said fre- 
quency of the tight-Interruption detecting signal 
from said other office. 

2. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed in claim 1, wherein said signal passing 
means (130 or 230) Is a light directional coupler. 

3. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed In claim 1 , wherein said bidirectional opt- 
ical transmission system is a wavelength multi- 
plexing system and said signal passing means 
(1 30 or 230) Is a wavelength multiplexing module. 

4. A bidirectional optical transmission system hav- 
ing a light-Interruption detecting function as 
claimed In claim 1, wherein said light transmitting 
means (160 or 260) comprises: 

light amplifying means (161 or 261) for 
amplifying a signal to be transmitted; and 



light-intenruption detecting signal generat- 
ing means (162 or 262) for generating said light- 
interruption detecting signal. 

5 5. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed in claim 4, wherein said light amplifying 
means (161 or 261) comprises: 

signal amplifying means (402) for amplify- 
to ing a signal to be transmitted; 

light-interruption detecting signal amplify- 
ing means (404) for amplifying said light- 
interruption detecting signal; 

signal synthesizing means for synthesiz- 
15 ing the amplified signal and the amplified light In- 
terruption detecting signal; and 

electrical-optical converting means (401) 
for converting the synthesized signal Into an opt- 
ical signal; 

20 said optical signal being sent to said light 

passing means (1 30 or 230). 

6. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 

25 claimed in claim 5, wherein said light amplifying 

means (161 or 261) further comprises clamping 
means (406) for clamping the lowest level of said 
light-intenruption detecting signal to the low level 
of said transmission signal. 

30 

7. A bidirectional optical transmission system hav- 
ing a light-intenruption detecting function as 
claimed in claim 6, wherein said signal amplifying 
means (402) is a first NPN transistor having its 

35 base connected to receive said signal to be trans- 
mitted; 

said light-interruption detecting signal am- 
plifying means (404) Is a second NPN transistor 
having its base connected to receive said light- 
40 interruption detecting signal and having its emit- 
ter connected through an emitter bias resistor 
(50) to a negative terminal of a power supply; 

the collectors of said first and second NPN 
transistors being comn(K>nly connected to said 
45 electrical-optical converting means (401). 

8. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed in claim 7, wherein said clamping means 

50 (406) comprises a clamping diode (54) having Its 
cathode connected to the emitter of said second 
NPN transistor (404) and having its anode con- 
nected to a point of a fixed potential, whereby 
when the potential at the emitter of said second 

55 NPN transistor becomes lower than a predeter- 
mined value, said clamping diode Is forward 
biased to raise the potential of the emitter of said 
second NPN transistor. 
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9. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed in claim 8, wherein said clamping means 
(406) further comprises an operational amplifier 
(53) having a non-Inverting Input for applying a 
reference voltage, an Inverting input connected 
through a first resistor (55) to said anode of said 
clamping diode (54), and an output connected 
through a second resistor (57 and 52) to the base 
of said second NPN transistor (404), the inverting 
input and the output of said operational amplifier 
being connected through a third resistor (56). 

10. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed in claim 4, wherein said light amplifying 
means (161 or 261) comprises: 

signal synthesizing means (501) for syn- 
thesizing said signal to be transmitted and said 
light-interruption detecting signal; 

signal amplifying means (502) for amplify- 
ing the synthesized signal outputf rom said signal 
synthesizing means (501); and 

electrical-optical converting means (503) 
for converting the amplified synthesized signal 
into an optical signal; 

said optical signal being sent to said light 
passing means (130 or 230). 

11. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed in claim 10, further comprising a clamp- 
ing means (406) for clamping the lowest level of 
said light-interruption detecting signal to the low 
level of said transmission signal. 

12. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed in claim 13, wherein said signal amplify- 
ing means (502) is an NPN transistor having its 
base connected to the output of said signal syn- 
thesizing means (501). 

13. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 
claimed In claim 12, wherein said clamping 
means (406) comprises a clamping diode (54) 
having its cathode connected to the emitter of 
said NPN transistor (502) and having its anode 
connected to a pointof a fixed potential, whereby 
when the potential at the emitter of said NPN 
transistor becomes lower than a predetermined 
value, said damping diode is forward biased to 
raise the potential of the emitter of said NPN tran- 
sistor. 

14. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 



claimed in claim 13, wherein said clamping 
means (406) further comprises an operational 
amplifier (53) having a non-inverting input for ap- 
plying a reference voltage, an inverting input con- 

5 nected through a first resistor (55) to said anode 

of said clamping diode (54), and an output con- 
nected through a second resistor (57 and 52) to 
the base of said NPN transistor (502). the invert- 
ing input and the output of said operational am- 

10 plifier being connected through a third resistor 
(56). 

15. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 

1$ claimed in claim 9 or 14 wherein said electrical- 
optical converting means (401) is a light emitting 
diode. 

16. A bidirectional optical transmission system hav- 
20 ing a light-interruption detecting function as 

claimed in daim 9 or 14, wherein said electrical- 
optical converting means (401) is a laser diode. 

17. A bidirectional optical transmission system hav- 
25 ing a light-intenruption detecting function as 

claimed In claim 1, wherein said light receiving 
means (170 or 270) further comprises a light re- 
ceiving circuit (171 or 271) having a photo diode 
(601) for converting an optical signal transmitted 

30 through said common optical transmission line 
(30) into an electric signal, an amplifier (602 and 
603) for amplifying said electrical signal output 
from said photo diode (601 ), and a discriminating 
circuit (604) for discriminating the high level and 

35 the low level of the signal output from said ampli- 
fier (602 and 603). 

18. A bidirectional optical transmission system hav- 
ing a light-interruption detecting function as 

40 claimed in daim 17, wherein said light- 
interruption detection signal detecting means 
(172 or 272) comprises: 

a band-pass filter (605) for passing only 
the signal having the frequency of said light- 

45 interruption detecting signal from said another 
office; 

a preamplifier (606) for amplifying the sig- 
nal passed through said band-pass filter; and 

a discriminating circuit (607) for discrimin- 
50 ating whether or not the signal output from said 
preamplifier (606) indudes said light-interruption 
detecting signal from said other office. 

19. A bidirectional optical transmission system hav- 
55 Ing a light-Interruption detecting function as 

claimed in claim 1, wherein said frequencies of 
said tight-interruption detecting signals are high- 
er than the frequency of said transmission signal. 
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Patentanspruche 

1. Optisches Zweirichtungsubertragungssystem mit 
einer Uchtunterbrechungs-Erkennungsfunktion, 
wobei das optische Zweirichtungsubertragungs- 5 
system eine optische Zweirichtungsubertragung 
zwischen Stationen (10, 20) durch einen Auf- 
wartskanal und einen Abwartskanal unter Benut- 
zung einer gemeinsamen optischen Obertra- 
gungsleitung (30) bewirkt, jede der Stationen um- w 
fa&t: 

Lichtsendemittel (160 Oder 260) zum Erzeugen 
eines Obertragungssignals mit einem hohen Re- 
gel und einem niedrigen Pegel, das von einer er- 
sten Station durch den Aufwartsl^anai der ge- 15 
meinsamen optischen Ubertragungsleitung zu 
einer anderen Station zu ubertragen ist; 
Lichtempfangsmittel (170 oder 270) zum Emp- 
fangen eines Empfangssignais von der anderen 
Station durch den Abwirtskanal zu der ersten 20 
Station; und 

Lichtweltergabemlttei (130, 230) zum Weiterge- 
ben des Obertragungssignals von den Lichtsen- 
demitteln zu dem Auf wartslcanal und zum Welter- 
geben des Empfangssignais von dem Abwarts- 25 
kanal zu den Lichtempfangsmittein; 
das System ist dadurch gekennzelchnet, 
dad die Lichtsendemittel Lichtunterbrechungs- 
Erkennungssignal-Uberlagerungsmittel (162 oder 
262) zum Oberlagern eines LIchtunterbre- 30 
chungs-Erkennungsslgnals auf das Obertra- 
gungssignal vor dem Umwandein des Obertra- 
gungssignals In ein optisches Signal umfassen, 
wobei die Frequenzen der Lichtunterbrechungs- 
Erkennungssignale von der ersten Station und 35 
derzweiten Station sich voneinanderunterschei- 
den; und 

da& die Lichtempfangsmittel Llchtunterbrechungs- 
Erkennungssignal-Erkennungsmittei (172 oder 
272) zum Feststellen des dem Obertragungssi- 40 
gnal von der anderen Station uberlagerten 
Lichtunterbrechungs-Erkennungsslgnals durch 
Erkennen der Frequenz des Lichtunterbre- 
chungs-Erkennungssignals von der anderen Sta- 
tion. 45 

2. Optisches Zweirichtungsubertragungssystem 
mit einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 1, wobei das Signaiweitergabe- 
mittel (130 oder 230) ein Lichtrichtungskoppler 50 
ist 

3. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktton 
nach Anspruch 1, wobei das optische Zweirlch- 55 
tungsubertragungssystem ein WellenlSngenmul- 
tiptexsystem ist und das Signalweitergabemittel 
(130, 230) ein Wetlenlangenmuitlplexmodul ist. 
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4. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 1, wobei die Lichtubertragungs- 
mittel (160 oder 260) Lichtverst^rkungsmittel 
(161 Oder 261) zum Verstdrken eines zu Qbertra- 
genden Signals und 

Lichtunterbrechungs-Erkennungssignal-Erzeu- 
gungsmittel (162, 262) zur Erzeugung des 
Lichtunterbrechungs-Erkennungssignals umfas- 
sen. 

5. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 4, wobei die Lichtverst3rkungs- 
mittel (161 oder 261) 

Signalverstarkungsmittel (402) zur Verstarkung 
eines zu ubertnagenden Signals, 
Lichtunterbrechungs-Erkennungssignal-VerstSr- 
kungsmittel (404) zur Verstdrkung des Lichtun- 
terbrechungs-Erkennungssignals, 
Signalsynthetisierungsmittel zum Zusammen- 
setzen des verstSrkten Signals und des verstdrk- 
ten Lichtunterbrechungs-Erkennungssignals, und 
elektro-optische Wandlemiittel (401) zum Um- 
wandein des zusammengesetzten Signals in ein 
optisches Signal umfa&t, 
wobei das optische Signal zu den Uchtweiterga- 
bemitteln (130, 230) gesendet wird. 

6. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 5, wobei die Lichtverstdrkungs- 
mittel (161 oder 261) welter Klemmittel (406) zum 
Klemmen des niedrigsten Pegels des Llchtun- 
terbrechungs-Erkennungssignals auf den niedri- 
gen Pegel des Obertragungssignals umfassen. 

7. Optisches Zweirichtungsubertragungssystem mit 
einer Llchtunterbrechungs-Erkennungsfunktion 
nach Anspruch 6. wobei das Signalverstarkungs- 
mittel (402) ein erster NPN-Transistor ist, dessen 
Basis zum Empfangen des zu ubertragenden Si- 
gnals angeschlossen ist, 

das Lichtunterbrechungs-Erkennungssignal- 
Verstdrkungsmittel (404) ein zweiter NPN-Tran- 
sistor ist dessen Basis zum Empfangen des 
Lichtunterbrechungs-Erkennungssignais ange- 
schlossen Ist und dessen Emitter uber einen 
Emittervorspannwiderstand (50) an einen nega- 
tiven Anschiud einer Spannungsversorgung an- 
geschlossen ist, und 

die Kollektoren des ersten und zweiten NPN- 
Transistors gemeinsam mit den elektro- 
optischen Wandlermittein (401) verbunden sind. 

8. Optisches Zweirichtungs-Ubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktlon 
nach Anspruch 7, wobei die Klemmittel (406) eine 
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Klemmdiode (54) umfassen. deren Kathode mit 
dem Emitter des zweiten NPN-Transistors (404) 
verbunden ist und deren Anode mit einem Punkt 
mit festem Potential verbunden ist, wodurch, 
wenn das Potential am Emitter des zweiten NPN- 
Transistors niedriger als ein vorbestimmter Wert 
wird, die Klemmdiode vor warts vorgespannt ist, 
um das Potential des Emitters des zweiten NPN- 
Transistors anzuheben. 

9. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunlction 
nach Anspruch 8, wobei die Klemmittel (406) wel- 
ter einen Operationsverstdrker (53) mit einem 
nichtinvertierenden Eingang zum Anlegen einer 
Referenzspannung, einen invertierenden Ein- 
gang, der uber einen ersten Widerstand (55) mit 
der Anode der Klemmdiode (54) verbunden ist, 
und einen Ausgang aufweist, der uber einen 
zweiten Widerstand (57 und 52) mit der Basis des 
zweiten NPN-Transistors (404) verbunden ist. 
wobei der Invertierende Eingang und der Aus* 
gang des Operatlonsverstdrkers uber einen drit- 
ten Widerstand (56) verbunden sind. 

10. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 4, wobei die Lichtverst^rkungs- 
mittel (161 Oder 261) 

Signalsynthetisierungsmittel (501) zum Zusam- 
mensetzen des zu ubertragenden Signals und 
des Lichtunterbrechungs-Erkennungssignals, 
SignalverstSrkungsmittel (502) zum VerstSrken 
des von den Signalsynthetisierungsmittein (501) 
ausgegebenen, zusammengesetzten Signals 
und 

elektro-optische Wandlermittel (503) zum Um- 
wandein des verstarkten, zusammengesetzten 
Signals In ein optisches Signal umfassen, 
wobei das optische Signal zu den Llchtweiterga- 
bemittelh (130 Oder 230) gesendet wird. 

11. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 10, das waiter Klemmittel (406) 
zum Klemmen des niedrigsten Pegels des 
Lichtunterbrechungs-Erkennungssignals aufden 
niedrigen Pegel des Obertragungssignais um- 
fa&t 

12. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 13, wobei das Signalverstdr- 
kungsmlttei(502) ein NPN-Transistor ist, dessen 
Basis mit dem Ausgang des Signalsynthetisierungs- 
mittels (501) verbunden ist. 

13. Optisches Zweirlchtungsubertragungssystem mit 



einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 12, wobei das Klemmittel (406) ei- 
ne Klemmdiode (54) umfa&t, deren Kathode mit 
dem Emitter des NPN-Transistors (502) verbun- 

5 den ist und dessen Anode mit einem Punkt mit fe- 

stem Potential verbunden ist, wodurch, wenn das 
Potential am Emitter des NPN-Transistors kleiner 
wird als ein vorbestimmter Wert, die Klemmdiode 
vorwSrts vorgespannt ist, um das Potential des 

10 Emitters des zweiten NPN-Transistors anzuhe- 
ben. 

14. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 

15 nach Anspruch 13, wobei das Klemmittel (406) 
welter einen OperationsverstSrker (53) mit einem 
ntehtinvertlerenden Eingang zum Anlegen einer 
Referenzspannung, einem Invertierenden Ein- 
gang, der Qber einen ersten Widerstand mit der 

20 Anode der Klemmdiode (54) verbunden ist, und 
einen Ausgang umfadt, der uber einen zweiten 
Widerstand (57 und 52) mit der Basis des NPN- 
Transistors (502) verbunden ist, wobei der inver- 
tierende Eingang und der Ausgang des Operati- 

25 onsverstarkers uber einen dritten Widerstand 
(56) verbunden sind. 

15. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 

30 nach Anspruch 9 oder 14, wobei das elektro- 
optische Wandlermittel (401) eine lichtemittie- 
rende Diode IsL 

16. Optisches Zweirichtungsubertragungssystem mit 
35 einer Lichtunterbrechungs-Erkennungsfunktion 

nach Anspruch 9 oder 14, wobei das elektroopti- 
sche Wandlermittel (401) eine Laserdiode Ist. 

17. Optisches Zweirichtungsubertragungssystem mit 
40 einer Llchtunterbrechungs-Erkennungsfunktion 

nach Anspruch 1 , wobei das LIchtempfangsmittel 
(170 Oder 270) welter einen Lichtempfangs- 
schaltkreis (171 oder 271) mit einer Fotodiode 
(601) zum Umwandeln eines durch die gemeinsa- 

45 me optische Obertragungsieitung (30) ubertra- 
genen optischen Signals in ein elektrisches Si- 
gnal, einen Verstarker (602 und 603) zum Ver- 
starken des von der Fotodiode (106) ausgegebe- 
nen elektrischen Signals und einen Unterschei- 

50 dungsschaltkreis (604) zum Unterscheiden des 
hohen Pegels und des niedrigen Pegels des von 
dem Verstarker (602 und 603) ausgegebenen Si- 
gnals umfaQt. 

55 18. Optisches Zwelrichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 
nach Anspruch 17, wobei das Lichtunterbre- 
chungs-Erkennungssignal Erkennungsmittel 
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(172 Oder 272), 

ein Bandpa&filter (605), das nur das Signal mit 
der Frequenz des Lichtunterbrechungs-Erken- 
nungssignals von der anderen Station durchla&t, 
einen VorverstSrker (606) zum VerstSrken des 5 
durch das Band paBfi Iter durchgelassenen Si- 
gnals, und 

einen Unterscheidungsschaltkreis (607) zum Un- 
terschelden, ob das vom VorverstSrker (606) 
ausgegebene Signal das Lichtunterbrechungs- io 
Erkennungssignal von der anderen Station ein- 
schlie&t, umfa&t. 

2. 

19. Optisches Zweirichtungsubertragungssystem mit 
einer Lichtunterbrechungs-Erkennungsfunktion 15 
nach Anspruch 1, wobei die Frequenzen des 
Lichtunterbrechungs-Erkennungssignals h5her 
sind als die Frequenz des Obertragungssignais. 

3. 

20 

Revendications 

1. Systdme de transmission optique bidirectionnel- 
le pr^sentant une fonction de detection d'une in- 
terruption de la lumidre, ledit systems optique bi- 25 
directionnel effectuant une transmission optique 
bidirectionnelle entre des bureaux (10, 20) par 
rintenm6diaire d*un canal montant et d'un canal 4. 
descendant en utilisant une ligne (30) de trans- 
mission optique commune, chacun desdits bu- 30 
reaux com portent 

un moyen de transmission de lumi^re (1 60 
ou 260) pour cr6er un signal de transmission pr^- 
sentant un niveau haut et un niveau bas, ^ trans- 
mettre d'un premier bureau ii un autre bureau par 35 
I'intenm^diaire dudit canal montant de ladite ligne 
de transmission optique commune; 

un moyen de reception de lumi^re (170 ou 
270) pour recevoir un signal de reception prove- 
nant dudit autre bureau, passant par ledit canal 40 
descendant vers ledit premier bureau; et 5. 

un moyen de passage de la lumi^re (130 
ou 230) pourfaire passer ledit signal de transmis- 
sion provenant dudit moyen de transmission de 
lumi^re vers ledit canal montant, et pour faire 45 
passer ledit signal de reception provenant dudit 
canal descendant vers ledit moyen de reception 
de lumidre; 

ledit syst^me 6tant caract6ris6 en ce que 

ledit moyen de transmission de lumi^re so 
comporte un moyen (162 ou 262) de superposi- 
tion d'un signal de detection d'une interruption de 
la lumidre, pour superposer un signal de detec- 
tion d'une Interruption de la lumi^re audit signal 
de transmission avant de convertir ledit signal de 55 
transmission en un signal optique, les frequen- 
ces des signaux de detection d'une interruption 
de la iumidre provenant dudit premier bureau et 



dudit autre bureau etant diff^rentes I 'une de I'au- 
tre; et 

ledit moyen de reception de lumiere 
comporte un moyen (172 ou 272) de detection du 
signal amplif le de detection d'une interruption de 
la lumiere, pourdetecter ledit signal de detection 
d'une interruption de la lumiere superpose audit 
signal de transmission provenant dudit autre bu- 
reau, en Identif iant ladite frequence du signal de 
detection d'une Interruption de la lumiere prove- 
nant dudit autre bureau. 

Systeme de transmission optique bidirectionnel- 
le presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendication 1, 
dans lequel ledit moyen (130 ou 230) de passage 
du signal est un coupleur optique directionnel. 

Systeme de transmission optique bidirectionnel- 
le presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendication 1, 
dans lequel ledit systeme de transmission opti- 
que bidirectionnelle est un systeme e multiplexa- 
ge de la longueur d'onde, et ledit moyen (130 ou 
230) de passage du signal est un module de mul- 
tiplexage de la longueur d'onde. 

Systeme de transmission optique bidirectionnel- 
le presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendication 1, 
dans lequel ledit moyen (160 ou 260) de trans- 
mission de lumiere comporte: 

un moyen (161 ou 261) d'amplification de 
la lumiere pour amplifier un signal e transmettre; 
et 

un moyen (162 ou 262) de productton d'un 
signal de detection d'une interruption de la lumie- 
re pour produire ledit signal de detection d'une in- 
terruption de la lumiere. 

Systeme de transmission optique bidirectionnel- 
le presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendication 4, 
dans lequel ledit moyen d'amplification de la lu- 
miere (161 ou 261) comporte: 

un moyen d'amplification de signal (402) 
pour amplifier un signal e transmettre; 

un moyen (404) d'amplification du signal 
de detection d'une interruption de la lumiere pour 
amplifier ledit signal de detection d'une interrup- 
tion de la lumiere; 

un moyen de synthese de signal pour 
synthetiser te signal amplif le et le signal amplif ie 
de detection d'une interruption de la lumiere; et 

un moyen (401) de conversion eiectro-op- 
tique pour convertir le signal synthetise en un si- 
gnal optique; 

ledit signal optique etant envoye audit 
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moyen (130 ou 230) de passage de la lumi^re. 

6. Systdme de transmission optique bidirectionnel- 
le pr6sentant une fonction de detection d'une in- 
terruption de la lumi^re selon la revendication 5, 
dans lequel ledit moyen (161 ou 261) d'amplifica- 
tlon de la lumidre comporte en outre un moyen de 
verroulllage (408) pour verrouiller le niveau le 
plus bas dudit signal de detection d'une interrup- 
tion de la lumi^re sur le niveau bas dudit signal de 
transmission. 

7. Systems de transmission optique bidirectionnel- 
le prdsentant une fonction de detection d'une In- 
terruption de ia tumidre seion ia revendication 6, 
dans lequel ledit moyen (402) d*amplif Ication du 
signal est un premier transistor NPN dont la base 
est connect^e pour recevoir ledit signal k trans- 
mettre; 

ledit moyen (404) d'ampilf Ication du signal 
de detection d'une interruption de la lumi^re est 
un second transistor NPN dont la base est 
connectSe pour recevoir ledit signal de detection 
d'une intenruption de la lumi^re et dont T^metteur 
est connects, par l'interm6diaire d'une r^istance 
(50) de polarisation d'^metteur, d une borne ne- 
gative d'une alimentation en ^nergie; 

les collecteurs dudit premier et dudit se- 
cond transistor NPN 6tant connectds en commun 
audit moyen (401) de conversion dlectro-optique. 

8. Syst^me de transmission optique bidirectionnel- 
ie pr^sentant une fonction de detection d'une in- 
terruption de la lumi^re selon la revendication 7, 
dans lequel ledit moyen de verroulllage (406) 
comporte une diode de verroulllage (54) dont la 
cathode est connect^e d l'6metteur dudit second 
transistor NPN (404) et dont I'anode est connec- 
tde k un point d'un potentiel fixe, de sorts que, 
lorsque le potentiel de I'dmetteur dudit second 
transistor NPN devient inf6rieur ^ une valeur pr6- 
d^tennin^e, ladite diode de verroulllage est pola- 
risde positivement pour Clever le potentiel de 
r^metteur dudit second transistor NPN. 

9. Syst^me de transmission optique bidirectlonnel- 
le pr^sentant une fonction de detection d'une in- 
terruption de la lumidre selon la revendication 8, 
dans lequel ledit moyen de verroulllage (406) 
comporte en outre un amplificateurop^rationnel 
(53) pr6sentant une entree non inversSe pour ap- 
piiquer une tension de reference, une entree in- 
vers6e connect6e par i'intermddlaire d'une pre- 
miere resistance (55) e iadite anode de ladite dio- 
de de verroulllage (54), et une sortie connectee 
par rintermediaire d'une seconde resistance (57 
et 52) e la base dudit second transistor NPN 
(404), I'entree inversee et la sortie dudit amplif i- 



cateur operationnel etant connectees par i'inter- 
medlaire d'une troisieme resistance (56). 

10. Systems de transmission optique bidirectionnei- 
5 le pr6sentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendication 4, 
dans lequel ledit nrK}yen d'ampliflcation de la lu- 
miere (161 ou 261) comporte: 

un moyen (501) de synthese de signal 
10 pour synthetiser ledit signal e transmettre et ledit 
signal de detection d'une interruption de la lumie- 
re; 

un moyen (502) d'ampliflcation de signal, 
pour amplifier le signal synthetise fburni par ledit 
IS moyen (501) de syntiiese de signal; et 

un moyen (503) de conversion eiectro-op- 
tique pour convertir le signal synthetise amplif ie 
en un signal optique; 

ledit signal optique etant envoye audit 
20 moyen (130 ou 230) de passage de la lumiere. 

11. Systeme de transmission optique bidlrectionnel- 
le presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendication 10, 

25 comportant en outre un moyen de verroulllage 
(406) pour verrouiller le niveau le plus bas dudit 
signal de detection d'une interruption de la lumie- 
re sur le niveau bas dudit signal de transmission. 

30 12. Systems de transmission optique bidirectionnel- 
ie presentant une fonction de detection d'une In- 
. terruptlon de ia lumiere selon la revendication 1 3, 
dans lequel ledit moyen (502) d'ampliflcation du 
signal est un transistor NPN dont la base est 

35 connectee e la sortie dudit moyen (501) de 
synthese de signal. 

13. Systems de transmission optique bidirectionnel- 
le presentant une fonction de detection d'une in- 

40 terruptlon de la lumiere selon la revendication 1 2, 
dans lequel ledit moyen de verrouiliage (406) 
comporte une diode de verroulllage (54) dont la 
cathode est connectee e i'emetteur dudit transis- 
tor NPN (502) et dont I'anode est connectee e un 

45 point e potentiel fixe de sorte que, lorsque le po- 
tentiel de I'emetteur dudit transistor NPN devient 
inferieur e une valeur predeterminee, ladite diode 
de verroulllage est polarises positivement pour 
eiever le potentiel de I'emetteur dudit transistor 

50 NPN. 

14. Systems de transnSission optique bidirectionnel- 
le presentant une fonction de detection d'une in- 
terruption de la iumiere selon ia revendication 13, 

55 dans lequel ledit moyen de verroulllage (406) 
comporte en outre un am pi if Icateur operationnel 
(53) presentant une entree non inverses pour ap- 
pliquer une tension de reference, une entree In- 
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vers6e connect6e par rinterm6diaire d'une pre- 
miere resistance (55) ^ ladite anode de ladite dio- 
de de verrouiilage (54), et une sortie connectSe 
par rintermediaire d'une seconde resistance (57 
et 52) e la base dudit transistor NPN (502), i'en- 
tree Inversee et ia sortie dudit ampiificateurop6- 
rationnel etant connectees par rintermediaire 
d'une troisieme resistance (56). 

15. Systeme de transmission optique bidirectionelie 
presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendicatlon 9 
ou 14, dans lequel ledit moyen (401) de conver- 
sion eiectro-optique est une diode luminescente. 

16. Systeme de transmission optique bidirectionelie 
presentant une fonction de detection d'une in- 
tenruptlon de la lumiere selon la revendicatlon 9 
ou 14, dans lequel ledit moyen (401) de conver- 
sion eiectro-optique est une diode laser. 

17. Systeme de transmission optique bidirectionelie 
presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendicatlon 1, 
dans lequel ledit moyen (170 ou 270) de recep- 
tion de lumiere comporte en outre un circuit (171 
ou 271) de reception de lumiere presentant une 
photodiode (601 ) pourconvertir un signal optique 
transmis parTlntermediairede ladite ligne (30) de 
transmission optique commune en un signal 
eiectrique, un amplif icateur (602 et 603) pour am- 
plifier ledit signal eiectrique fourni par ladite pho- 
todiode (601), et un circuit discriminateur (604) 
pour identifier le niveau haut et le niveau bas du 
signal fourni par ledit amplif icateur (602 et 603). 



dans lequel lesdites frequences desdits signaux 
de detection d'une intenruption de la lumiere sont 
superieures e la frequence dudll signal de trans- 
mission. 

5 
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18. Systeme de transmission optique bldirectionnel- 
le presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendicatlon 17, 
dans lequel ledit moyen (1 72 ou 272) de detection 40 
d'un signal de detection d'une intenruption de la 
lumiere comporte: 

un filtre passe-bande (605) pour laisser 
passer uniquement le signal presentant la fre- 
quence dudit signal de detection d'une interrup- 4S 
tion de la lumiere provenant dudit autre bureau; 

un preamplif icateur (606) pour amplifier le 
signal qui est passe d travers ledit filtre passe- 
bande; et 

un circuit discriminateur (607) pour deter- so 
miner si le signal fourni par ledit preamplif Icateur 
(606) comprend ou non ledit signal de detection 
d'une interruption de la lumiere provenant dudit 
autre bureau. 

55 

19. Systeme de transmission optique bid irect ion nol- 
le presentant une fonction de detection d'une in- 
terruption de la lumiere selon la revendicatlon 1. 
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